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Hundred and eighty-nine patients with physician-diagnosed asthma (N ¼ 118) or
COPD (n ¼ 71) who had paid work in the past 12 months completed questionnaires on
sick leave, health complaints, functional limitations, work characteristics and
psychosocial issues, and underwent a pulmonary function test (FEV1 and FVC before
and after bronchodilation). Logistic regression analyses were performed to
investigate variables independently associated with high sick leave (i.e. more than
twice a year and/or longer than 1 month per episode).
Asthma patients, not having an emotionally difficult job, with low job
satisfaction, who had changed employers, utilized job control, and who encountered
pulmonary aggravating factors at work were found to have a higher incidence of sick
leave. COPD patients, who had informed the employer or colleagues about the
disease, who did not have difficult tasks at work, who did not hide dyspnea and
limitations, and who reported high fatigue were showing higher sick leave. FEV1 and
FVC were not associated with sick leave in either group.Elsevier Ltd. All rights reserved.
255 306; fax: +31 20 5252 917.
(C.R.L. Boot).
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Sick leave in obstructive lung disease and the role FEV1 1023It was concluded that psychosocial variables, work characteristics, functional
limitations, and complaints play a more important role in sick leave in workers with
asthma and COPD than FEV1.
& 2005 Elsevier Ltd. All rights reserved.Introduction
A recent study of the National Health Institute
Survey revealed that in the USA, 43% of asthma
patients and 48% of COPD patients between 20 and
70 years of age reported limitations in their ability
to work, of which a considerable part was in the
working age.1 In a study by Vermeire and collea-
gues, it was shown that up to 27% of asthma adult
patients reported work absence due to asthma.2 It
is expected that workers with high sick leave are at
risk for work disability in the future. To formulate
and improve interventions to reduce sick leave,
determinants of sick leave due to respiratory
disorders should be investigated.
Several studies have been conducted on variables
associated with either work disability or sick leave.
One study reviewed medical records in an out-
patient medical practice. It was found that
respiratory symptoms, medication use and hospita-
lization were stronger predictors of work disability
in adults with asthma, than FEV1.
3 In another study
on work disability due to asthma, it was shown that
respiratory symptoms and medication were the
strongest predictors of disability. Working condi-
tions, including physical demands and chemical
exposures, appeared to be additional risk factors
for work disability.4
Alexopoulos and Burdorf showed that asthmatic
complaints and occupation predicted sick leave,
rather than lung function measures and smoking
history.5 In a cross-sectional study by Erickson and
colleagues among workers with asthma, severity of
respiratory symptoms and co-morbidity were asso-
ciated with sick leave as well as health beliefs, such
as experienced barriers, and avoidance of situa-
tions triggering asthma.6 In another study it was
found that psychosocial processes play a role in
work absenteeism, since associations were demon-
strated between the quality of life sub-scales
‘stigma’ and ‘anxiety’, and absence from work.7
From the literature, it can be concluded that
psychosocial variables and work characteristics
appear to be important, besides objective lung
function constraints. However, no studies have so
far investigated on the combined effects of health
complaints, lung function measures, work charac-
teristics, and psychosocial variables (such as cogni-
tions, emotions, or acceptance of illness) on sick
leave in asthma and COPD as separate diseaseentities. If work characteristics as well as psycho-
social variables are associated with sick leave, this
will have implications for interventions aiming to
reduce sick leave.
The aim of this exploratory cross-sectional study
was to investigate associations between sick leave
in workers with asthma or COPD and variables
related to disease severity, as well as psychosocial,
and work characteristics.Methods
For the aim of this study, we used a cross-sectional
design to investigate associations between
sick leave and lung function measures, health
complaints, psychosocial variables, and work
characteristics.Population
The study population consisted of 189 individuals
with physician-diagnosed asthma or COPD to whom
bronchodilating and/or inhaled steroid medication
had been prescribed, who were employed or had
been employed in the past 12 months without acute
co-morbidity and were able to read or understand
the Dutch language.
The population was recruited in Nijmegen and its
surroundings, using advertisements in free local
papers (n ¼ 59), posters at pharmacists, general
practitioners and physical therapists (n ¼ 45), and
personal invitation by chest physicians, occupa-
tional physicians and medical advisors (disability
management) (n ¼ 85). The local Ethics Committee
approved of this study.Measurements
Lung function
FEV1 and FVC were measured before and after
bronchodilation (BD) with salbutamol (400 mg) using
spirometers (SensorLoop, Sensormedics). The de-
gree of bronchial obstruction and reversibility
((FEV1 post-BD–FEV1 before BD)/ FEV1 predicted)
were calculated. The tests were performed by
three trained technicians. In the setting of this
study, it was not possible to measure bronchial
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line-challenge.
As COPD is defined as ‘a disease state character-
ized by airflow limitation that is not fully rever-
sible’, we classified participants into the COPD
group when the post-BD FEV1/FVC was lower than
70%, according to the GOLD-standard.8 Participants
without post-BD airway obstruction (FEV1/
FVCX70%) were classified as having a non-COPD
obstructive pulmonary disease. These patients are
likely to have asthma.Questionnaires
Sex, age, level of education, chronic co-morbidity,
partner, children, time lapse since diagnosis, and
smoking status were recorded as well as self-
reported frequency and duration of sick leave
during the past 12 months.
Activity-related dyspnea was measured using the
Physical Activity Rating Scale (PARS)—Dyspnea,
which is a modified version of the PARS.9 The
participants were asked how often they performed
20 different activities in daily life (PARS-freq), the
degree of dyspnea while performing these 20
activities (PARS-dysp) and to what degree they
could control their dyspnea for each activity (PARS-
control).
Four sub-scales of the Quality of Life for Respira-
tory Illness Questionnaire (QoL-RIQ)10 were used to
assess the quality of life (breathing problems (QOL-
breath, 9 items), emotions (QOL-emo, 9 items),
general activities in daily life (QOL-adl, 4 items) and
social activities, relationships and sexuality (QOL-
soc, 7 items)). Fatigue was measured using the 4-
item Short Fatigue Questionnaire (SFQ).11
In addition, work characteristics were investi-
gated (adapted from frequently used Dutch ques-
tionnaires 12–14): physical work load (walking,Table 1 Five categories of possible determinants.
Category Variables
1. Lung function FEV1/FVC, FEV1% predicted,
2. Demography Sex, age, level of education,
duration of diagnosis, smokin
3. Complaints/functional
limitations
Frequency of activities (PARS
over dyspnea (PARS-control);
with dyspnea in ADL activities
fatigue (SFQ); limitations in
4. Work characteristics Physical and mental work loa
aggravating work environmen
pace, support at work, irregu
job or employer
5. Psychosocial variables Depression (BDI), satisfaction
resistance, opennessheavy lifting), mental work load (difficult tasks,
time pressure), pulmonary aggravating factors at
the workplace (e.g. smoking, draught, cold, dry or
humid air), utilization of job control (e.g. change in
work pace, number of tasks) and the capability to
manage job and household. In addition, questions
about structural adjustments at work were asked
(change of tasks, or employer). All questions were
answered on a 4-point scale ((1) never, (2) some-
times, (3) often, and (4) very often).
The Beck Depression Inventory (BDI) was used to
measure depression.15 In addition, the participants
were asked to complete 12 questions about
different emotions (Cronbach’s a ¼ 0:84 (internal
consistency)), five questions about satisfaction
(physical functioning, relationships, social func-
tioning and work; Cronbach’s a ¼ 0:78) and four
items about acceptance of illness. Finally, single
questions about openness towards and experienced
understanding of family, friends, employer and
colleagues were completed
The data were collected using computerized
versions of the questionnaires (Test Organizer)
and lung function tests. All variables were classified
into five categories of possible determinants of sick
leave: (1) lung function, (2) demography, (3)
complaints and functional limitations, (4) work
characteristics, and (5) psychosocial variables
(Table 1).Analyses
Participants were classified into groups with low or
high sick leave, according to the self-reported
information on frequency of episodes of sick leave.
Sick leave was defined as absence from work for
more than two consecutive days. Low sick leave
was defined as two or less episodes of sick leave inreversibility, GOLD-classification
co-morbidity, having children, having a partner,
g status
-freq), activity related dyspnea (PARS-dysp); control
quality of life with breathing problems (QOL-breath),
(QOL-adl), with dyspnea in social activities (QOL-soc);
daily life; managing job and household
d, utilization of job control, work load, pulmonary-
t, adjustments in number of tasks, workplace or work
lar working hours, changes in working hours, type of
, emotions, understanding, acceptation, denial,
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three or more episodes a year. To adjust for periods
of sick leave with a long duration, which are more
likely to be less frequent, patients reporting an
episode of sick leave with a duration of more than 1
month were classified into the group with high sick
leave as well.
Separate regression equations for differences
between the low and high sick leave groups were
obtained for asthma and COPD, following the same
procedure for both patient groups.
All nominal variables were dichotomized to
increase the power within each answer category.
Decisions for the cut-off points were based on the
content of the answering categories first and the
number of subjects (power) within each category
(at least 10%) subsequently.
For the multivariate analysis, a three-step
procedure was used. First, for each category of
possible determinants of sick leave (Table 1)
separately, a backward logistic regression analysis16
using an exit criterion of Po0:10 was performed to
select the set of determinants with the strongest
association with sick leave within each block. These
results are presented as the preliminary model.
Next, all variables that were maintained in the
regression equations per category, were put to-
gether in a second backward logistic regression
analysis using Po0:05 as exit criterion. This
resulted in two semi-final models: one for asthma
and one for COPD. Third, for variables that were
expected to be associated with sick leave, based on
the literature, but were not maintained in the
model, the forced entry method was used to assess
the influence of each of these variables on the
semi-final model, which resulted in a final model
for asthma and a final model for COPD. Nagelkerke
R2, frequently used in logistic regression analysis,
was used to estimate the percentage of explained
variance for the final models.
In logistic regression analysis, at least 10 parti-
cipants for each independent variable (dichoto-
mous or continuous) are necessary to obtain enough
power.17 In this study, a maximum of seven
independent variables for COPD and 11 for asthma
were allowed for the final models.Results
Population
The population consisted of 118 asthma and 71
COPD patients. Population characteristics are
shown in Table 2.Determinants of sick leave
None of the variables in the categories ‘lung
function’ and ‘demography’ were retained in the
preliminary regression model (Table 3).
As is shown in Table 4, the semi-final regression
model for asthma showed that mentioning more
than three pulmonary aggravating factors in the
work environment, utilization of job control, not
experiencing the job as emotionally difficult,
having had a change of employer and low job
satisfaction were associated with high sick leave.
The percentage of explained variance was 40%. In
the COPD group, more fatigue, less hiding of
limitations, informing the employer and colleagues
about the lung disease and having few difficult
tasks at work were associated with high sick leave
with a total percentage explained variance of 49%.
Finally, the forced entry method was applied to
assess the contribution of the variables age, sex,
level of education and lung function variables to
sick leave, since from the literature, these vari-
ables are known to be related to sick leave. Entry
of these variables did not change the odds ratios of
the variables in the model more than 5%. As a
result, for asthma as well as for COPD, the semi-
final and final models were equal.Discussion
To the best of our knowledge, this was the first
attempt to investigate associations between dis-
ease-related characteristics, psychosocial and work
variables and sick leave in one integral model, for
asthma and COPD. The main finding of this
exploratory study is that the number of episodes
of sick leave in asthma and COPD is not associated
with FEV1.
Work characteristics combined with psychosocial
variables resulted in relevant associations with sick
leave for both asthma and COPD. However, within
the main categories psychosocial and work char-
acteristics, different variables were associated
with sick leave in asthma as compared to COPD,
which stresses the importance for separate ana-
lyses for asthma and COPD.
Asthma
In the asthma group, more patients with high sick
leave complained about pulmonary aggravating
factors at work, which is in agreement with findings
from a previous study by Blanc and colleagues, in
which self-reported exposure to vapors, gases, dust
ARTICLE IN PRESS
Table 2 Patient characteristics.
Variable Category Sick leave
Asthma N (%) COPD N (%)
Low High Low High
Sex Male 32 (46) 29 (59) 22 (58) 24 (73)
Female 37 (54) 20 (41) 16 (42) 9 (27)
Age Years 45 (11) 44 (10) 52 (8) 48 (10)
Education Lowy 40 (58) 34 (69) 20 (53) 19 (58)
Highy 29 (42) 15 (31) 18 (47) 14 (42)
Smoking Never 30 (44) 19 (38) 13 (34) 12 (36)
Ever 39 (57) 30 (62) 25 (66) 21 (64)
Co-morbidity Yes 52 (75) 41 (84) 28 (74) 26 (78)
No 17 (25) 8 (16) 10 (26) 7 (22)
Lung function FEV1/FVC 81 (6)
 82 (6) 57 (11) 58 (11)
FEV1%predicted 90 (11)
 88 (15) 61 (17) 62 (17)
Reversibility 4 (7) 4 (8) 7 (5) 8 (9)
COPD7 Mild (I) — — 4 (11) 7 (21)
Moderate (IIa) — — 25 (66) 14 (42)
Moderate (IIb) — — 9 (24) 12 (27)
Mean (standard deviation).
yLow education:ouniversity; high education: bachelor/master degree.
C.R.L. Boot et al.1026or fumes was associated with work disability due to
asthma.18 The severity of asthma cannot ade-
quately be quantified in FEV1 or FEV1/FVC. Bron-
chial hyper-responsiveness is another aspect of
asthma, which we could not assess in this study.
The fact that pulmonary aggravating factors, such
as vapors, tobacco smoke or temperature did not
influence sick leave, supports the notion that
bronchial hyper-responsiveness may be associated
with sick leave. The near-normal values of FEV1 and
FEV1/FVC and the low reversibility of the partici-
pants in the asthma group suggest—with consider-
able caution—that these were rather mild
asthmatics.
In general, low job control is associated with an
increase in frequency of sick leave.19 However, we
found that job control opportunities were more
often used in the group with high sick leave, than in
the group with low sick leave. Illness related shame
might play a role. In a previous study, we found that
lung patients were reluctant to discuss their health
problems and limitations with others.20 Sick leave
may force employees to discuss their health
problems at work. It is likely that workers with
asthma only dare to use job control opportunities,
after colleagues and employer had been informedabout their disease. Another explanation may be
that this group is experiencing more difficulties at
work. Sick leave may be a specific method to cope
with these problems, as well as job control.
Workers with an emotionally difficult job were
less likely to show high sick leave. In various
studies, correlations were found between high
psychological job demands and health complaints
(physical and psychosocial).21,22 An explanation for
this finding may be that an emotionally difficult job
distracts the patient from his health complaints.
Easier work provides time to reflect, and may thus
enhance experiencing health complaints. Besides,
it may induce higher commitment to work and
therefore increase the threshold for taking sick
leave, resulting in staying at work despite having
complaints. This behavior is called sickness pre-
senteeism, which is observed in the healthcare,
welfare and education sectors.23
Finally, low job satisfaction was associated with
high sick leave. It is likely that workers who are less
satisfied with their job may take sick leave more
easily. On the other hand, once an employee is
suffering from pulmonary complaints, working may
become more difficult, resulting in lower job
satisfaction.
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Table 3 Preliminary multivariate models for high sick leave within each category for both asthma and COPD.
Asthma OR 95% CI COPD OR 95% CI
Complaints/limitations
Job handling 0.3 0.1–0.8 More fatigue after work 10 1.4–79
More fatigue after work 1.5 1.1–2.0 More dyspnea in social
activities
1.2 1.0–1.3
More fatigue 1.1 1.0–1.4
Work characteristics
More pulmonary
aggravating factors at
work (43)
6.1 2.3–16 Difficult tasks at work 0.2 0.1–1.0
More job satisfaction 0.2 0.1–0.5
Utilization of job
control
3.0 1.1–8.0
Emotionally difficult
job
0.1 0.0–0.5
Possibility to change
work pace
3.8 1.1–2.6
Change in number of
tasks
3.6 1.1–12
Possibility to take a
break
0.3 0.1–0.9
More walking during
work
0.4 0.1–0.9
Change in number of
tasks
3.6 1.1–12
Psychosocial variables
More understanding of
family/friends
0.5 0.2–1.2 Employer/colleagues
informed about disease
4.6 1.2–18
More depression 0.8 0.7–1.0 Less hiding dyspnea/
limitations
1.8 1.2–2.4
More acceptation 1.2 1.0–1.4
More emotions—total
score
1.0 1.0–1.1
OR ¼ odds ratio and CI ¼ confidence interval. OR41: variable associated with high sick leave and ORo1: variable associated
with low sick leave.
Sick leave in obstructive lung disease and the role FEV1 1027COPD
In general, it was expected that lack of openness
with respect to the disease towards colleagues and
employer and hiding dyspnea would result in high
sick leave. However, it was the group with high sick
leave that did not hide dyspnea and had informed
their employer and colleagues. Possibly, workers
with high sick leave are forced to be open about
their disease, in order to explain their sick leave.
Experiencing difficult tasks at work was mostly
reported in the group with low sick leave. Probably,
having difficult tasks is related to higher commit-
ment, similar to having an emotionally difficult job
in the asthma group.
In the present study, fatigue was associated with
sick leave. Fatigue is mentioned as a generalcomplaint in many chronic disorders.24–27 In this
study, increased odds ratios for fatigue were found
in the preliminary models.Other chronic disorders
Since sick leave in workers with asthma and COPD is
related to psychosocial variables and work char-
acteristics, rather than to FEV1, it may be inter-
esting to have a look at predictors of sick leave in
workers suffering from other chronic disorders. In
workers with rheumatoid arthritis,28 with musculo-
skeletal pain 29–31 or with a myocardial infarc-
tion,32–34 clinical disease variables were not found
to be associated with work disability, sick leave or
return to work following sick leave. Factors found
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Table 4 (Semi-)final model for high sick leave.
B OR 95% CI
Asthma
Emotionally difficult job (yes) 1.6 0.2 0.1–0.7
Job satisfaction (high) 1.4 0.2 0.1–0.6
Change of employer (yes) 1.6 4.8 1.3–17
Utilization of job control (yes) 1.4 4.1 1.6–10.8
Pulmonary aggravating factors at work (43) (yes) 1.0 2.7 1.0–7.2
Constant 0.6 0.5
COPD
Employer/colleagues informed 2.5 12 1.9–77
Difficult tasks at work 1.8 0.2 0.0–0.9
Not hiding dyspnea/limitations 0.9 2.6 1.5–4.5
Little fatigue (general) 0.2 0.8 0.7–1.0
Constant 3.1 0.0
B ¼ regression coefficient, OR ¼ odds ratio, and CI ¼ confidence interval. OR41: variable associated with high sick leave and
ORo1: variable associated with low sick leave.
C.R.L. Boot et al.1028to be associated with sick leave were work
characteristics like job satisfaction,30 problems at
work 31 and job stress,32 psychosocial factors like
emotional distress and coping style,29 and func-
tional limitations and complaints.28 These findings
are in agreement with our results, since sick leave
was associated with subjective complaints and
psychosocial factors and not with FEV1. Therefore,
it can be hypothesized that sick leave is caused by
factors associated with suffering from any chronic
illness in general, rather than from impairments of
the specific (pulmonary) disease.Further remarks
This cross-sectional study was conducted to find
determinants of sick leave that may be used in
decreasing or preventing high sick leave and work
disability. The variables associated with high sick
leave should alert physicians and occupational
health workers. Workers with asthma showing high
sick leave reported more pulmonary aggravating
factors at the workplace. It is likely that elimina-
tion of these factors will reduce sick leave. Since
openness about the disease appears to be a
condition to utilize job control opportunities,
discussing problems concerning the disease should
be encouraged.
In the present study, subjective work character-
istics, physical complaints, functional limitations,
and psychosocial variables were independently
associated with sick leave, but not FEV1. In previous
studies it has been reported that symptom severity
and work characteristics were stronger associated
with work disability and absenteeism in adults withasthma than FEV1.
3,4,6 Unfortunately, these studies
have not investigated psychosocial variables, and
were not conducted in COPD patients. One study
included COPD patients not as a separate category,
but together with asthma patients in a group of
patients with chronic non-specific lung disease.7
The results from this study were similar: absence
from work was associated with quality of life
instead of with pulmonary function measures.7
The World Health Organization (WHO) has recog-
nized the discrepancy between physiological im-
pairment and functional limitations in daily life.
The WHO distinguishes between impairment
(airway obstruction), disability (capacity to per-
form activities) and participation problems (capa-
city to participate in daily and social life).35 In
previous studies among patients with pulmonary
diseases, it has been shown that the degree of
impairment was only weakly associated with the
number of complaints and quality of life.36–40 It has
been hypothesized that the participation problems
are dependent of the level of adjustment, or
adaptation, to the impairment.20 As a next step,
it can be hypothesized that the level of adaptation
is associated with the magnitude of the disability
and the participation problems, and therefore is
related to sick leave, rather than the physiologic
impairment. Psychosocial factors may be impor-
tant determinants, or markers of this adaptation
process.Methodological considerations
Although a longitudinal study is needed to reveal
actual predictors of sick leave, this cross-sectional
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connections between different variables and sick
leave.
The use of FEV1 as a descriptor of disease severity
in asthma and COPD requires some attention.
Especially within the group with asthma, baseline
FEV1 does not provide a complete view of the
diagnosis, nor the severity of asthma. Histamine or
metacholine provocation tests, allergic status or
peak flow variability should have given more
information about the diagnosis and severity of
asthma, but this was not possible due to practical
and ethical limitations. In an ideal situation, an
evaluation of spirometry during an episode of sick
leave or peak flow monitoring at work would have
been of great value, taking into account season-
ality, triggers of disease activity, and compliance
with prescribed therapy in asthma patients.
For COPD, a similar situation exists. Although
FEV1 and FVC are better markers for disease
severity for COPD compared to asthma, information
about exacerbations during episodes of sick leave
would have increased the validity of our conclu-
sions about disease severity and sick leave. How-
ever, since only participants with physician-
diagnosed asthma or COPD, who were using inhaler
medication, were included in the study, we
consider that separating the COPD patients from
the asthma patients using the GOLD criteria as
valid. Unfortunately, since the data on physician-
diagnosis were self-reported, we cannot exclude
the occurrence of misclassification. This misclassi-
fication may have implied that severe asthma
patients, who were not completely reversible,
were classified as COPD. Longitudinal studies are
needed, targeting changes in respiratory status
during, and shortly before sick leave.
Our classification into groups with high and low
sick leave was based on information of frequency of
episodes. To adjust for episodes with a long
duration, which are less likely to occur more often
in 1 year, we classified every participant reporting
an episode of sick leave of more than 1 month into
the group with high sick leave as well. In addition,
the general opinion in epidemiology is that random
misclassification leads to an underestimation of
associations, and not an overestimation.41,42
Unfortunately, we had to rely on self-reported
information of sick leave. A limitation of self-
reported data is that memory bias and social
desirability may bias the results. However, in a
study by Burdorf and colleagues, it was shown that
the validity of self-reported sick leave appears to
be sufficient when total duration and frequency are
investigated rather than the specific causes of sick
leave.43 Social desirability will not have played amajor role since the participants knew that their
participation was anonymous.
We attempted to detect selection bias, as
induced by the three ways of recruitment of the
population, by entering a source-variable into the
final models. Entering this variable into the final
models did not change the odds ratios. However,
the presence of selection bias may not completely
be ruled out since the power of this study may not
have been sufficient to detect selection bias.
The population consisted mainly of individuals
with light to moderate pulmonary problems, since
only participants who had worked in the past 12
months were included in this study. Although the
present results may not be fully applicable to the
general population of workers with asthma and
COPD, age and sex distributions were comparable
with the population of patients with asthma and
COPD between 18 and 65 years as seen by 20
general practitioners, collected for the Continuous
Morbidity Registration of Nijmegen, The Nether-
lands.44,45
It can be concluded that psychosocial variables,
work characteristics, functional limitations, and
complaints play a role in sick leave in workers with
asthma and COPD, rather than FEV1.Acknowledgements
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